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Study on serotypes and drug resistance characteristics of Salmonella in retail
chicken and pig meat fillings in Shanghai in 2021—2022
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ABSTRACT: Objective To investigate the serotype distribution and antibiotic resistance characteristics of
Salmonella isolated from retail poultry and pork meat in Shanghai. Methods The 109 Salmonella strains isolates from
retail chicken meat and pork meat in Shanghai in 2021—2022 were collected, and serotyped by serum agglutination
method. The antibiotic susceptibility of 7 classes of 14 kinds of antibacterial drugs was determined by microbroth

dilution method, and the antibiotic resistance genes were analyzed by whole genome sequencing. Results A total of
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22 serotypes were identified in the 109 Salmonella strains, with the Corvallis serotype being the predominant one in

retail poultry chicken meat and the London serotype being the predominant one in pork meat. The 96.3% of the

isolates strains were resistant to antibiotics, with the highest resistance rates to tetracycline, ampicillin,

chloromyecetin, and cotrimoxazole. Multi-drug resistant isolates accounted for 61.4% of all isolates, with the highest

resistance to 7 classes of 12 antibiotics. All isolates were found to harbor resistance genes, with a total of 68

resistance genes identified. Conclusion The serotype of Salmonella isolated from retail poultry and pork meat in

Shanghai in 2021—2022 is complex, with a high overall level of resistance and severe multi-resistance. The isolates

carry multiple resistance genes, and the drug resistance is correlated with the resistance genes they carried.

Continuous monitoring of foodborne Salmonella and in-depth research on important resistance mechanisms and

transmission mechanisms are of great significance for ensuring food safety and guiding clinical drug use in China.
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PRETIIHE £ Vitek2 Compact 4= B shA: L% 2 U GN 2%
FERBINHVP T8 o 25 BRI 5236 T4 R R 3%
1 ATCC 25922,
1.1.2 3R 5 XA

Ji&i 002 i 35 B (brain heart infusion agar, BHA)(Jt &t
MR AR A R F]); k0B W A (brain heart infusion,
BHI)(J[E OXOID A w]); 4 Ak [N 24 48 B ) G [ RAR AR
AR (AL A BRAE ], v 1T 5E M3 4 B R (35
Luminex 2A#]); MLAEHAIAFI(FTEE SST 2 F]); 22 FAM:
T A I AR, LI 728 14 Mt 2y &RV
Hh(ampicillin, AMP) ., 2 E4T (ampicillin/sulb, AMS), k7
78 T (cefoxitin, CFX) ., sk@mMEMRk(cefazolin, CFZ). sk fhng
(ceftazidime, CAZ) ., k7B /5 (cefotaxime, CTX) ., W HE RS
(imipenem, IMP), PKK%iZ (gentamicin, GEN), F#&FE X
(azithromycin, AZM) ., Z5WEFRR (nalidixic acid, NAL), 3RS
A (ciprofloxacin, CIP), %% # (chloromycetin, CHL). VU
# (tetracycline, TET), & F#fi%(cotrimoxazole, SXT)( i
BIEAYBARARRAF).
1.2 UE5REF

PL2002 A 7rZ—H T RKF-(KEE 0.01 g, Fig L ARp -
FEA £ 24 Hl); MLS-3780 & H K B % (H A = P2 A);
Thermo 1389 A= 4% 44 . PR 205050 GCN A b 55574 |
Qubit %¢ )3T (3%[E Thermo Fisher Scientific /A ]); VITEK 2
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Fig.l Serological distribution of Salmonella in chicken and pork fillings
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109 FRVPT TR H 2584 R BoR: 96.3% (105/109)/91>
TR B oA R 250k, FrA AR IMP U8, 8
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Table 1 Analysis results of drug resistance in Salmonella

BUAEEME BRSO WHEWEUY% R TEREY%
-2 AMP 71 (65.1) -
AMS 36 (33.2) 1(0.9)
CFX 3(2.8) 7(6.4)
CFZ 41 (37.6) 27 (24.8)
CAZ 11 (10.0)
CTX 14 (12.8)
IMP 0 (0)
ST GEN 22(20.2) ,
KA ERZE AZM 14 (12.8)
W T2 NAL 36 (33.0)
CIp 16 (14.7) 78 (71.6)
AEHEK CHL 62 (56.9) 4(3.7)
PUIRFE TET 100 (91.7)
TIES SXT 60 (55.0)

T AR A SRR

WAE 14 B =490 7 K2, 67 (61.4%)KR7P1TIK
R Z T2 (BN 3 28 M UL E 4k 2 S I 20 )8

Pk, Hoop 3 P KM 2iRbk 12 ¥k, 4 25504 R 25 mibk
24 Bk, 5 KhirE BTHZE ML 12 ¥k, 6 28304 B 20 E 4k 13
PR, 7 5B E WIS BRE 2 Mk 2 Bk 7 T R BRI S
Wl KW, i 25 3% o AMP-CAZ-AMS-CTX-CFZ-
TET-NAL-CIP-AZM-CHL-GEN-SXT.

2.3 THAERESR

FIH ResFinder 8 ZEXT 109 #RVD 17T FC T B i 25 5
EHEAT XS 438, e s AR B i 25 5L ), L4155 68
P 25 BE A, A0 S TS . MRS . B-NmERRZE . Y
WWERGI o A, I B AN S S 28
(100.0%, 109 #4/109 #k)o X 2 K WEFT ATl 24 19 1 Ak 5 5
PR A — Ok AR, LA 2 AN (Y i 2 36 () 5 i 2 SR AL 22 [
BIEMEME, AT RMYIEEF aac(6)-laa i %
195 (100.0%, 109 #5/109 ¥), B- 74 Mk B 25 1 24 JE 5 Fh 28 fe
Z, P 32 Fifit 25 BE R A, Hrp blaTEM-1B (66.1%, 72
FR/109 B) & AMP fi 3 LM 25 5L, dfird12 (20.2%, 22 #£/109
Me)® CTX M EZM N . BT 25 L A b sul2
(48.6%, 53 FR/109 #R)HEHF R iy, MEVHE NS 245 35 K v
gnrS1 (38.5%, 42 #R/109 ¥R i m, VIR E AT 2
FEH A tet(4) (95.4%,104 /109 FR)BEAHF Ry, AER
M 25 5L R floR (30.3%, 33 #/109 ¥R Heh Rk . &
BRVD T G M 25 3L A H AR TR), SR8k E 78 1~40 Fh
NEE L9 RRYPTTIRBHEAT T 20 L B OTRZS LN, HEF
it 245 55 PR e 22 19 2 R AR A 157 I v R L R 43 R VA AR
TEIRLE . RS, W9 . BNER LRI 400 1 TS L. 109
PRV 1] R A 24 38 IR 40 A7 L3 25

#2109 #PIIREWAERS A
Table 2 Distribution of drug resistance genotypes of 109 Salmonella strains

TN M2 2 s ;
BAFRE T RN EOE LIPS
LA 5y 25/ %
SO 295 308 aac(6')-laa, aac(3)-Ila, aac(3)-1ld, aac(6')-Ib-cr, aph(3")-1b. aph(6)-1d. aadAl. aadA2,
o ’ aadA24 ., aadA22 . aph(3')-la. aph(3')-lla. ant(3")-la
fitf e 4 202 21.1 sull . sul2, sul3, qacE
blaTEM-1B . blaTEM-1A, blaTEM-234. blaTEM-217., blaTEM-214., blaTEM-209 ,
blaTEM-206, blaTEM-201, blaTEM-198 ., blaTEM-164. blaTEM-163, blaTEM-141,
B ELIEK 130 13.6 blaTEM-122, blaTEM-104, blaTEM-230, blaTEM-220, blaTEM-207, blaTEM-198,
’ blaTEM-186 ,blaTEM-176 ,blaTEM-148 ,blaTEM-126 ,blaTEM-104 ,blaTEM-70 ,blaTEM-30,
blaCTX-M-65, blaCTX-M-55. blaCMY-2, blaCTX-M-14b, blaCMY-2, blaCTX-M-14b,
blaCTX-M-3 . dfrA12. dfrAl4. dfrA27
I S 106 11.1 tet(4) . tet(B). tet(M)
EESr
u%u%ﬁf%;*ﬁ 92 9.6 gnrS1, qnrS2, gqnrB6, OgxA. OgxB
= AT A
AmHRAL 82 8.6 cmldl, cml, floR, catd?
BER 19 2.0 fosA7
FIAEF- 19 2.0 ARR-2, ARR-3
NS 12 1.3 mph(A)
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